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Review Exercises for Chapter 4

At Dx=te-1
5.f 2 dx—f(erXz)dx—zx X+C
9. f(x) = —2x, (—1,1)

f(x)=f72xdx= -x2+C
Whenx = — 1
y=-1+C=1
cC=2
y=2-x2

13. at) = —32
v(t) = —32t + 96
s(t) = — 162 + 96t
(@ v(t) = —32t + 96 = Owhent = 3 sec.
(b) S(3) = —144 + 288 = 144 ft

(©) v(t) = —32t + 96 = %whent =gsec.

@ 3= 162) + oo(3) -

3.

7.

11

f(2x2+x—1)dx:§x3+%x2—x+c

f(4xf 3sinx)dx = 2x2 + 3cosx + C

at) =a
v(t) = jadt =at+C,

v(0) =0+ C, = OwhenC, = 0.
v(t) = at
ao
st) = atdt = 5" + C,
s(0) =0+ C, = OwhenC, = 0.

a2
st =3t

S(30) = %(30)2 = 3600 or

_ 2(3600)
(302

v(30) = 8(30) = 240 ft/sec

= 8ft/sec?

15. () § 2 — 1)

®) B

© S +2
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1
Woy=teypAx=yn=4
10 10 10
S = S4) = [ W22+ 1 WP+1 @R+ 1]
~ 13.0385
10 10 10 10
s() = s(4) = [(1/2) Tir1tGREr L 2 1]

=~ 9.0385
9.0385 < Areaof Region < 13.0385

19. y=6—x, Ax = % right endpoints

Area= lim E f(ci) A

nﬁC)O'_

~lim 2<6_4|>4 |

‘ .
n—oo &4 n/n ) N
ol

= lim g[Gn - éw]

n- oo n 2
:Iim[ +1]:24—8:16
N-oo

21. y=5—x2,Ax:%

Area= lim 3 1(ci) Ax

-0 =7

=g 3|5 -2+ 31G)

32 12i 92
= n'L";ﬁZl[l L F]

— im §[n L22nh+1) 9n(n+ @2n + l)]

naoon 2 n2 6
— lim [3+18n+1_g(n+1)(3n+1)]
n-oco 2 n

=3+18-9=12

23. x=5y—y,2<y<5Ay=

rea= tim $lsf2+ 7) - (2 13 T

Slw
<

.3 15i i 9i2 2-{ R
= + _— — _ - —
n“f?o ; I21[10 4 12n nZ} il
. 3a 3 92 1 2 3 4 5 6
- J'ﬂﬁ;l[(a T ?]
i + + +
— lim 3[6n L3 3nn+1) 9n(n+ 12n 1)]
n-oco N 2 n2 6

9 27
—|:18+E—9] 2
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n

Al o0 &

6
25. lim (2ci — 3 Axi = J (2x —
1 4

6

29. (a) j 6[f(x) + g(x)] dx = f

2

3) dx 27.

5 5 5
J(S—|x—5|dx=f(5—(5—x))dx=fxdx=§
0 0 0

(triangle)

6

f(x)dx+fg(x)dx=10+3=l3
2

(b) js[f(x) —gx¥)]dx = Jsf (x) dx — feg(x) dx=10—-3=7

2
6

© f [2F(x) — 3g00] o = 2 f

2

6

f(x) dx — Sf g(x) dx = 2(10) — 3(3) = 11

(d) f 65f (x) dx = SJGT (x) dx = 5(10) = 50
2

2

mJ%ﬁ+ﬂm:Ewmmﬁﬂ%w+ﬂ—E+4=§@

1

4 X214 16 1 1
33.f(2+x)dx=[2x+—] _g+ 8 _ 15 35.f (4t372t)dt:[t47t2] ~0
0 2o 2 4 -1
9 9 9
31fohn:fodw:Fﬁél:qh@f—(Jaﬂngm—sa:ﬂg
., A 5 |2 5 5 5
3m/4 3m/4
3af anozimmﬂ I G +1:1+12:“§+2
0 0 2 2 2
3 s 4 x3 4
41.f(2x—1)dx=[f— ] =6 43 (xz—g)dxz[f_gx]
1 1 3 3 3
y :(@—36)—(9—27)
3
_64 54 10
3 3 3

2
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1 2 1 9 1/279
N :X——X—4]=1—1:1 47. Area = id=[4x ]=83—1=16
45.L(x x3) dx [2 il,°2" 272 : 1\/)»(X 1/2) s ( )
y y
10+
1+ 8-
o
o
) * 2l
—1-+ -2 I‘2 il 6 8‘10
ol
49 1 gidx=[12\/%]9:2(372)=gAver e value y
"9—4), JX 5 4 5 5V
2_1 ’
5  Jx
N
5
‘&_5 x
L2
4
51. F(x) = x3J/1+ x® 53. F/(X) = x4+ 3x + 2

7
55. f(x2+1)3dx=f(x6+3x“+3x2+1)dx=x7+§x5+x3+x+c

57. u=x%+ 3,du = 3x2dx

x2 1 2
jim dx = [(x®+ 3)"V2x2dx = EJ(XS +3)7 V23 dx = 0+ Y2 + C

59. u=1- 3x% du= —6xdx

1

2 5+
30 (3x 1) C

fx(l — 3x)4dx = —%f(l — )Y —6xdx) = —3—10(1 -3+ C=

61. fsjn3xcosxdx=%sin4x+ C

sin 0 . —_—
63. |[——dx= |(1 —cos6)2sinfdod=2(1—cosh)2+ C=2/1—cosf+ C
v1—cosé f( ) ( )
n+1
65. ftm"x%&xdx=tm+ 1)(+C,naé -1

67. f(l + sec wX)2 sec X tan X dx = %J(l + sec wX)%(7r sec wx tan wx) dx = 3—177(1 +secwx)®+ C

609. fx(xz -4 dx:;f ¢ — )20 dx=%(xz;24)2]2 ~lo-9g=-2
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: 1
oVv1+X

73.u=1-y,y=1—udy=—du

Wheny = 0,u= 1. Wheny = 1,u=0.

8 3
dx = j (1+ % "Y2dx = [2(1 + X)l/Z] —4-2=12
0 0

T 1(y +1)J1-ydy = 277[0—[(1 —u) + 1]Judu

0

=27
1

75. f COS( dx = 2] cos(

77.u=1—-—x,x=1—-—udx= —du
Whenx=a,u=1—-—aWhenx=b,u=1-h.

(U¥2 — 2uY2) du = 2w[§u5/2 —

ol - 22
3 1 15

bis 1-b
Pab=f—x\/1fxdx=— —-(1-uJudu
a 4 4 l—a
1-b 1-b 1-b — %)3/2 b
_15 (W2 — uY/?) du = E[ L0572 — 2u3/2] E[Zu (3u — 5)] — [_&(3)( " 2)]
1-a 415 3 1-a 1-a 2 a

(@ Poso 075 =

_ 3/2 0.75
[—&(& + 2)] — 0.353 = 35.3%
2 0.50

— y)3/2 b _ h)3/2
(b) Py, = [—%@( " 2)]0 - L @19 1 1=05
(1-b32(3b+2) =1
b ~ 0.586 = 58.6%
79. p = 1.20 + 0.04t
15,000 (***
C= M Jt p ds
(a) 2000 correspondstot = 10. (b) 2005 correspondstot = 15.
15,000 (** 15, ooo[ ]16 27,300
=== [ ) 1.20t + 0.0282| = &=
c v 10[120+004t]o|t C== 0t +0.02¢| v
11
_ 15, 000[ 120 4 0. oth] 24,300
10 M
1 1 2 2 2 1
81. Trapezoidal Rule (n = 4): f T X3dx 8[1 nEE + 1+ (L5 + 1+ (157 + 1+ (1757 + 1+ 23] ~ 0.257
1 1 4 2 4 1
= ~ + + ~ 0.
Simpson's Rule (n = 4): f 1+ 0% 12[1 T 1A (1252 1+ (18R 1+ (LR 1+ 23] 0.254

Graphing utility: 0.254

/2
83. Trapezoida Rule (n = 4): f Uxcosxdx =~ 0.637
0

Simpson’s Rule (n = 4): 0.685
Graphing Utility: 0.704

8. (8 R<l<Tx<L

) S = 2Ot (0) + af (1) + 20(2) + 41(3) + F(4)]

3(4)

~ %[4 +4(2) + 21) + 4(%) + ﬂ ~ 5417
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Problem Solving for Chapter 4

1 (@ |_(1):f%dt:0
1

(b) L'(x) = % by the Second Fundamental Theorem of Calculus.
L) =1

© Lx) =1= J' %dt for x = 2.718
1

2.718
J 1 dt = 0.999896 (Note: The exact value of X is e, the base of the natural logarithm function.)
1

" T
(d) We first show that f Zdt = f =t
1 t 1/x. t

To seethis, letu = iand du = ldt.
Xy Xy

Xy 1 1
Then f 1 dt = J —(xl du) = f 1 du = J 1 dt.
1/%,UX1 1/x%,Y 1t

Now, L(xXp) = f 1dt j 1du(using u= xi)
1

1/%, 1

‘
27 1 V2 V3 2ffﬁ2f3

2
The zerosof y = sin % correspond to the relative

extrema of Sx).

X2

2
() S'(x) = sin%z 00O — =nm O x¥=2n 0 x=2n, ninteger.

Relative maximum at X = /2 =~ 1.4142 and x = /6 = 2.4495
Relative minimum at x = 2 and x = /8 =~ 2.8284

(d) S”(x)—cos( )(wx)—OD % §+n7r[l ¥=14+2n 0O x= 1+ 2n, ninteger

Points of inflection at x = 1, </3, </5, and /7.
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5@ ¥

—-X, O0sx<?2
XxX—4, 2<x<6
(© ¥ = 1
x—1 6<x<8
2
" (—x2/2), 0sx<?2
F(x):ff(t)dt= (X2/2) —4x+4, 2<x<6
° (1/49x2—x —5 6<x<8

F’(x) = f(x). F isdecreasing on (0, 4) and increasing on
(4, 8). Therefore, the minimum is —4 at x = 4, and the

maximum is3 at x = 8.

(d) F"(0 = f(x) =

F(x) | 0| —

N
N
NN RN

-1, O0<x<2
1, 2<X<6
1

= 6 < 8
2 X<

X = 2isapoint of inflection, whereas x = 6 is not.
(fisnot continuous at x = 6.)

' 1 1) oo L)
7. (d J:lcosxdx =~ cos<—\/§> + co! \@> = 2005( \/§> ~ 1.6758

1 1
f cosxdx = sin x] = 2sin(1) =~ 1.6829
-1

-1
Error. |1.6829 — 1.6758| = 0.0071
1 1 3

1
1
() Ll e ® T 1r s Tt s " 2
(Note: exact answer is /2 =~ 1.5708)

9. Consider F(x) = [f(X)]2 O F“(x) = 2f(x) f/(x). Thus,

b bl
jf(x)f’(x) dx:jéF’(x) dx

1 b
=570
1
= 5[F(b) — F@a)]

1 2 2
= Sl ~ f(a)?)

11. Consider f Xodx = —

(©) Let p(x) = ax® + bx? + cx + d.

1 3 2 1
jp(x)dx:[%4+bl+%+dx] :2—b+2d
1 -1

_ 4 3 2 3
() o) 92

1 X6j|1_1
X 6l, 6

The corresponding Riemann Sum using right endpointsis

s = (&) )+ + ()]

1
=$[15+25+- <+ %]
. N s R s L !
Thes, im S = im =" 6
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b b
f(x) dx < f M dx = M(b — a).

a

13. By Theorem4.8,0 < f(x) < M O f

a

Similarly m< f(x) O mb—a) = fbmdx < be(x) dx.

a a

b
Thus, mb — a) < ff(x) dx < M(b — a). Ontheinterval [0,1],1 < V1 + x* < V2andb — a = 1.

a

1 1
Thus, 1 < j J1+ xdx < V2 (Note: j J1+ Xdx = 1.0894>
0] o]

15. Since — [f(¥)| < f(x) < [f(¥)],

b b b b b
—J [f(x)| dx < ff(x) dx < f [f(x)| dx O f f(x) dx| < f |f(x)| dx.
a a a a a
1 (> . 2m(t — 60) 100,000[, 365 _ 2m(t — 60)**°
17. ﬁ o 100,000[1 + 9n 365 :| dt = 365 |_t - TW COST]O = 100,000 |bs.



